Oscillations in intracellular calcium levels control a plethora of physiological processes, but how they are decoded by a cell remains unclear. In a recent study, advances in FRET technology have been used to describe how calcium oscillations are decoded through phase-locked oscillations in substrate phosphorylation catalysed by protein kinase C. 
the case of conventional PKCs, regulation is through DAG and Ca 2+ . In contrast, novel PKCs are regulated by DAG but in a Ca 2+ -independent manner; these proteins lack a Ca 2+ -binding C2 domain [11] .
In the absence of receptor-mediated lipid hydrolysis, PKC isozymes are, in most cases, cytosolic and autoinhibited by the binding of a pseudosubstrate motif to the substrate-binding site [10, 11] . Receptormediated generation of DAG and elevation in [Ca 2+ ] i result in the membrane recruitment of conventional PKC molecules through the Ca 2+ -mediated binding of anionic lipids to the C2 domain and DAG to the C1 domain [10, 11] . Once fully membrane associated, the pseudosubstrate motif is released, allowing substrate binding and phosphorylation [11] . A number of studies have shown that FRET reporters are useful tools with which to probe kinasemediated phosphorylation in living cells [17] [18] [19] . Violin et al. [9] constructed a chimeric protein termed C kinase activity reporter (CKAR), which reports phosphorylation driven by PKC (Figure 1) [9] . CKAR consists of two GFP variants, monomeric CFP (mCFP) and monomeric YFP (mYFP), either side of a PKC substrate sequence tethered to a phosphothreoninebinding domain, FHA2, from the yeast checkpoint protein Rad53p [9] . Upon phosphorylation of the substrate sequence by PKC, the phosphothreonine binds to the FHA2 domain, with a modest 10 µM affinity, thereby inducing a conformational change that alters the amount of FRET from CFP to YFP.
Examination of the emission spectra of CKAR showed that there is a decrease in YFP emission (528 nm) and a concomitant rise in CFP emission (476 nm) upon phosphorylation specifically by PKC. This is rather counterintuitive, as one may have predicted that the intramolecular clamp would have led to enhanced FRET. But regardless of this, specific phosphorylation of CKAR by PKC results in a decrease in the FRET signal; neither calmodulin-dependent protein kinase II (CaMKII) nor cAMP-dependent protein kinase (PKA) phosphorylate CKAR [9] .
To examine whether CKAR also reports PKC activation in living cells, Violin et al.
[9] challenged CKAR-expressing MDCK cells with phorbol dibutyrate (PDBu), an activator of PKC [9] . This treatment resulted in a decrease in FRET that was rapidly reversed by addition of the specific PKC inhibitor Gö6983. Similar decreases in FRET were not observed upon activation of PKA or CaMKII [9] . Thus, CKAR detects activation of PKC, but not activation of PKA or CaMKII, in live cells.
To examine receptor-mediated activation of endogenous PKC, Violin et al. [9] reasoned that, as the activity of PKC is highest at membranes [11] , a membranetargeted form of CKAR may well be a better substrate [9] . To achieve this, the amino terminus of Lyn kinase, which contains signals for myristoylation and palmitoylation, was coupled to CKAR [9] . In HeLa cells expressing this construct, MyrPalm-CKAR, stimulation with histamine revealed a series of sustained transient phosphorylations [9] . Each individual spike of phosphorylation occurred with a rapid rise and slower decline, kinetics which are consistent with an initial burst of kinase activity followed by a decline back to baseline, governed by the steady-state defined by the kinase and phosphatase activities. 
